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INTRODUCTION

Substance abuse during pregnancy is a major problem in the
US, with many adverse maternal, fetal, and neonatal effects.1–6

National guidelines consider screening and referral for substance
abuse to be essential components of prenatal care.7 Moreover,
Healthy People 2010 explicitly states a national goal of
increasing the proportion of pregnant women who achieve
complete abstinence from alcohol to 94%, with 100% abstinence
from illicit drugs.8

Although few dispute these goals, implementing them is
difficult, particularly because public policies regarding screening
and treatment for substance abuse are contradictory. In some
states, screening has resulted in criminal prosecution of pregnant
women.7,9,10 Other states have adopted different approaches. For
example, in November 2000, California voters approved
Proposition 36, which strongly encourages treatment rather than
incarceration for nonviolent illegal drug use.11 Moreover, despite
its presence in national guidelines, the existing literature provides
limited information about treatment of pregnant women in
managed care organizations and community settings. Most
published reports focus on interventions that were implemented
in research settings with primarily indigent women as
subjects12,13 and with small sample sizes, typically less than
150 women.14,15

The purpose of this study was to evaluate the relationship between
maternal substance abuse intervention during pregnancy, as provided
by a large, community clinic -based program, and subsequent
neonatal outcomes. In 1990, the Kaiser Permanente Medical Care
Program (KPMCP), Northern California Region, began an obstetric
clinic -based perinatal substance abuse intervention program known
as Early Start.16 This program provides pregnant women with
screening and early identification of substance abuse problems, early
intervention, ongoing counseling, and case management by a
licensed clinical therapist with expertise in substance abuse — the
Early Start Specialist.

OBJECTIVE:

To evaluate the effect of Early Start, a managed care organization’s obstetric

clinic - based perinatal substance abuse treatment program, on neonatal

outcomes.

STUDY DESIGN:

Study subjects were 6774 female Kaiser Permanente members who delivered

babies between July 1, 1995 and June 30, 1998 and were screened by

completing prenatal substance abuse screening questionnaires and urine

toxicology screening tests. Four groups were compared: substance abusers

screened, assessed, and treated by Early Start ( ‘‘SAT,’’ n=782); substance

abusers screened and assessed by Early Start who had no follow -up

treatment ( ‘‘SA,’’ n=348); substance abusers who were only screened

( ‘‘S,’’ n=262); and controls who screened negative ( ‘‘C,’’ n=5382 ).

RESULTS:

Infants of SAT women had assisted ventilation rates ( 1.5% ) similar to

control infants ( 1.4% ), but lower than the SA ( 4.0%, p=0.01 ) and S

groups ( 3.1%, p=0.12 ). Similar patterns were found for low birth weight

and preterm delivery.

CONCLUSION:

Improved neonatal outcomes were found among babies whose mothers

received substance abuse treatment integrated with prenatal care. The babies
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of SAT women did as well as control infants on rates of assisted ventilation,

low birth weight, and preterm delivery. They had lower rates of these three

neonatal outcomes than infants of either SA or S women.
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MATERIALS AND METHODS
Study Design and Setting
This study was a retrospective cohort study. The setting was the
KPMCP, Northern California Region, a group model managed care
organization with integrated information systems. The study sites
were the 10 KPMCP obstetric outpatient clinics ( located in Fairfield,
Hayward, Oakland, Pleasanton, Richmond, San Francisco, South
Sacramento, Vacaville, Vallejo, and Walnut Creek) where the Early
Start Program was in operation during the study period and the 10
Northern California Kaiser Foundation hospitals with labor and
delivery facilities that serve those clinics.

Potential Early Start Program clients were identified based on
(1) responses to the self -administered prenatal substance abuse
screening questionnaire, which is completed at the first prenatal
appointment, using a standardized protocol; (2) clinician referral;
(3) self - referral; and/or (4) positive urine toxicology screen results,
which are reviewed by a clinician at prenatal care appointments.
Women who are identified as having some risk for alcohol, tobacco,
or other drug use during pregnancy are then immediately referred to
the Early Start Specialist who conducts an in-depth psychosocial
assessment with the patient, which concludes with a diagnosis based
on DSM-4 criteria and a follow-up care plan. Those women who are
assessed as chemically dependent, substance -abusing, problem
drinkers, or problem drug users and are felt to be at risk for substance
use problems during pregnancy are seen for counseling with the
Early Start Specialist at subsequent prenatal visits. A variety of
counseling techniques are used, including motivational therapy,
cognitive /behavioral therapy, and psychodynamic therapy. Early
Start clients are referred to other intervention programs as needed. It
is important to note that the screening and treatment process does
not always result in all substance -abusing patients entering care. In
addition to some patients choosing not to come back for return
appointments, scheduling difficulties can occur and may lead to
some women not receiving Early Start intervention. We have
described the Early Start Program, including the screening
questionnaire, in greater detail elsewhere.16

The Early Start Program was designed to diagnose all levels of
substance abuse problems. Women diagnosed as substance abusers,
problem drinkers, or problem drug users are scheduled for Early
Start appointments linked with their prenatal appointments.
Women diagnosed as chemically dependent may also be referred to
chemical dependency treatment programs. The unique feature of
the Early Start Program is that the Early Start Specialist is located
in the prenatal clinic, where she is an integral part of the prenatal
care team. This promotes easy access to services and enhances
patient compliance. Like many innovative projects in complex
organizations, implementation of the program did not occur in all
sites immediately, and the program has had (and continues to
experience) logistic difficulties as it expands to new sites.16

Nonetheless, in 2001, Early Start screened almost 23,000 women in
18 of the KPMCP’s 33 outpatient prenatal care clinics. In those
centers where it operates, Early Start screening and voluntary urine

toxicology screening upon entry to prenatal care are the standards
of care.

Study Subjects and Database Development
The study cohort included 6774 female Kaiser Permanente
members and their babies who were delivered between July 1, 1995
and June 30, 1998. Study eligibility required that the mother has
completed an Early Start Prenatal Screening Questionnaire during
the pregnancy. Only the first pregnancy for each woman which
resulted in a live birth was included in the cohort. Multiple
gestations were excluded.

The KPMCP’s information systems employ a common medical
record number and a clinical data repository, permitting multiple
database linkages across facilities and comprehensive follow-up on a
population basis, as we have described elsewhere.17–19 These systems
also have several security components to ensure that access to
confidential information (e.g., urine toxicology screen results ) is
limited to authorized individuals. We linked several KPMCP data
sources to develop a comprehensive database for analysis. KPMCP
databases were scanned to identify pregnant women who delivered
during the study period, to gather their outpatient and inpatient
course, and to record their outcomes. Neonatal outcomes were
obtained from a research database, the Neonatal Minimum Data
Set.18,20 Our data abstraction and electronic linkage methods have
been described elsewhere.17–23

The Early Start Program maintains three databases: (1) responses
to the Early Start Prenatal Substance Abuse Screening Questionnaire,
(2) Early Start patient assessment results as recorded by the Early
Start Specialist, and (3) Early Start follow-up visit summary data.
These databases were available electronically and were included in
the analysis database.

The Early Start Program routinely uses urine toxicology
screening tests as a measure of substance abuse. All pregnant
patients are asked to consent in writing to have urine toxicology
testing performed at the first prenatal visit ( referred to as the
‘‘universal test’’ ) and during pregnancy. These tests screen for nine
substances of abuse: alcohol, amphetamines, barbiturates,
benzodiazepines, cocaine, methamphetamines, opiates, PCP, and
THC (marijuana). The test results are stored electronically and are
added to the database.16

Study Groups
We defined four study groups. Group 1, ‘‘screened, assessed, and
treated’’ (SAT), (n=782) consisted of women who were screened
and assessed by the Early Start Program and diagnosed as chemically
dependent or substance -abusing by an Early Start Specialist and had
at least one follow-up Early Start appointment. Group 2, ‘‘screened
and assessed’’ (SA) (n=348), consisted of women assessed and
diagnosed as chemically dependent or substance -abusing by an
Early Start Specialist but who, for a variety of reasons, did not have
any subsequent Early Start follow-up appointments. Group 3,
‘‘screened only’’ (S) (n=262), consisted of pregnant women who
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were identified as substance abusers based on screening but, for a
variety of reasons, were never assessed or treated by the Early Start
Program. Women in Group 3 had a positive universal toxicology
screening test with either a positive screening questionnaire
(n=108) or a negative screening questionnaire (n=154). Group 4,
‘‘controls’’ (C) (n=5382), was composed of women with no
evidence of substance abuse during pregnancy, defined as a negative
screening questionnaire and a negative universal toxicology test.

This study was approved by the KPMCP Institutional Review Board
for the Protection of Human Subjects.

Statistical Analysis
Four neonatal outcomes were analyzed: neonatal assisted ventilation,
low birth weight, preterm delivery, and Neonatal Intensive Care Unit
(NICU) admission. Assisted ventilation was defined as either
intermittent mandatory ventilation or nasal continuous airway
pressure, both of which require additional nursing as well as
respiratory technician staffing. A baby was considered premature if
born at <37 completed weeks of gestation. Low birth weight was
defined as <2500 g. The 24 neonatal deaths that occurred during the
birth hospitalization were analyzed separately and were deleted from
the final analysis due to small numbers.

We employed c - squared analyses to compare the four study
groups on demographic variables, substance abuse risk factors, and

the rates of the four neonatal outcome variables. Separate logistic
regression models were used to estimate the odds ratios for each
outcome, comparing each of the three substance -abusing groups to
the control group. Models were controlled for maternal age, ethnicity,
and the number of prenatal visits during the pregnancy (adjusted for
the number of weeks of gestation at delivery).

RESULTS

Table 1 provides demographic comparisons of maternal and
neonatal factors for the four study groups. The SAT and SA
groups were similar on all of the maternal demographic variables
and there were no significant differences between the two groups
(all p values �0.02). They were younger, unmarried, less
educated, had less income, and were more likely to be of black or
white race than the controls. The S group was similar to the SAT
and SA groups in terms of marital status, education, and income,
but they were less likely to be younger than 19 years old (SAT
versus S: p=0.001; SA versus S: p=0.009) and more likely to be
black (SAT versus S: p=0.003; SA versus S: p=0.001).

The percentage of women who began prenatal care late,
defined as first prenatal visit after 13 weeks of gestational age, was
significantly higher in all three substance-abusing groups compared
to the controls (all p values <0.0001). The rate for the SAT

Table 1 Demographic Characteristics by Study Group

Characteristic Group

Screened, assessed, and treated
( SAT ) (n=782 )

Screened and assessed
( SA ) (n=348 )

Screened only ( S )
(n=262 )

Controls ( C )
(n=5382 )

Maternal age (%)

<19 years 20.1 17.0 9.5 5.6

>35 years 7.2 10.1 8.0 11.2

Maternal race (%)

White 40.4 47.4 31.3 31.3

Black 30.7 28.2 40.8 15.8

Hispanic 12.8 8.1 13.7 20.3

Asian 3.6 6.0 5.7 23.5

Other 12.4 10.3 8.4 8.8

Marital status (% married ) 41.4 46.8 51.5 74.6

Education (% � high school ) 53.3 50.9 46.6 31.0

Annual income (% <US$25,000 ) 52.4 45.7 48.1 27.4

Gestational age at delivery (%)

<33 weeks 1.0 2.3 1.2 0.8

33–36 weeks 5.4 6.6 9.2 5.0

>36 weeks 93.4 91.1 89.7 94.2

Mean birth weight in grams ( SD ) 3379 ( 560 ) 3365 ( 626 ) 3310 ( 581 ) 3436 (548 )

Median newborn length of hospital
stay in hours ( interquartile range )

37 ( 27–56 ) 38 (28–61 ) 40 ( 26–62 ) 34 ( 25–53 )

Late (>13 weeks ) to prenatal care (%) 26.2 34.8 31.3 18.4

Median amount of prenatal care*
( interquartile range )

0.32 ( 0.25–0.38 ) 0.28 (0.22–0.35 ) 0.28 (0.22–0.34 ) 0.28 ( 0.24–0.34 )

*Number of prenatal visits during pregnancy divided by the number of weeks of gestation at delivery.
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women was significantly lower than the rate for the SA group
( p=0.003). The SAT group had a significantly higher median
amount of prenatal care than the SA, S, and control groups
(all p values <0.0001).

Table 2 provides comparisons of the four groups on substance use
risk factors, based on responses to the Early Start screening

questionnaire and toxicology screening results. There were no
statistical differences among the three substance -abusing groups on
rates of use during pregnancy for the six substances reported on the
screening questionnaire. However, before pregnancy, SAT and SA
women were more likely than the S women to use alcohol and
marijuana at least weekly. All three substance -abusing groups had

Table 2 Substance Use Risk Factors by Study Group

Risk factor Group % in each group

Screened, assessed,
and treated ( SAT )

Screened and
assessed ( SA )

Screened
only ( S )

Controls
( C )

Screening questionnaire data

Used weekly or daily since pregnancy

Alcohol 6.7 10.3 5.7 0.0

Cocaine 0.8 0.9 0.4 0.0

Heroin 0.8 0.3 0.0 0.0

Methamphetamines 2.6 1.4 1.2 0.0

Pain medications 1.9 2.0 2.3 0.0

THC 13.2 8.9 6.9 0.0

Used weekly or daily before pregnancy

Alcohol 28.0 28.7 18.7 5.9

Cocaine 1.3 2.3 0.4 0.0

Heroin 1.4 0.3 0.0 0.0

Methamphetamines 8.8 5.5 2.7 0.0

Pain medications 4.1 3.5 3.8 1.4

THC 31.1 22.4 14.5 0.0

Smoked cigarettes during pregnancy

Daily 25.5 29.0 17.2 1.2

Never 56.5 55.0 69.9 95.9

Risk questions

Annoyed by criticism of substance use 12.8 8.6 3.1 0.0

Ever felt ought to cut down 32.2 24.4 13.0 0.0

Ever used more than you planned 27.9 22.4 9.9 0.0

Feel you may have trouble staying off 17.1 17.2 9.5 0.0

Family history 49.9 46.6 29.8 17.5

>3 drinks to feel high 10.4 9.8 5.0 0.0

Yes to �2 risk questions 24.2 17.8 6.9 0.0

Toxicology screen data

Ever positive during pregnancy 67.7 55.2 100.0 0.0

Alcohol 8.4 6.3 27.9 0.0

Barbiturates 1.9 1.7 5.0 0.0

Benzodiazepines 0.6 0.6 1.2 0.0

Cocaine 5.0 4.0 3.1 0.0

Methamphetamines / amphetamines 8.6 10.6 13.4 0.0

Opiates 7.4 4.6 11.8 0.0

PCP 0.1 0.0 0.4 0.0

THC 55.5 42.0 59.5 0.0

Two or more substances 16.9 12.6 18.7 0.0
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higher rates of daily smoking than controls. Additionally, SAT and SA
women had higher daily smoking rates than the S group.

Six questionnaire items were chosen as indicative of substance
abuse risk. For each item, the SAT and SA groups had higher rates
than the S group ( p<0.008 for each comparison) (Table 2). They
also had higher proportions of women responding ‘‘yes’’ to two or
more of the six questions.

SAT women were significantly more likely than the SA group to
ever have a positive toxicology screening test during pregnancy
( p=0.001). Comparisons of positive toxicology screening rates by
type of drug found that: (1) the SAT and SA women were less likely
than the S group to ever have positive toxicology screens for alcohol
( p=0.001), and (2) the SA group was less likely than either the SAT
or S group to ever be positive for marijuana ( p=0.001).

The unadjusted rates of the four outcomes by study group are
shown in Table 3. We found similar patterns in the results for
assisted ventilation, low birth weight, and preterm delivery. The SAT
group had rates similar to the controls (all p values >0.17) for
these three outcomes, whereas in all comparisons, the SA and S
groups had significantly higher rates than the controls for these
three outcomes. The SAT group had lower rates than the SA group
and the S group for assisted ventilation, low birth weight, and
preterm delivery. NICU admission results were somewhat different,
with all three substance -abusing groups having higher rates than
the controls.

Of the 24 neonatal deaths in the study cohort, none occurred in
the SAT group (0.0%), 2 in the SA group (0.57%), 2 in the S
group (0.76%), and 20 in the control group (0.37%). Although the
S group has the highest rate, no statistical differences were found
among the groups.

We conducted multivariate logistic regression analyses on each
of the four outcomes. The final models included maternal age,
ethnicity, and the number of prenatal visits during the pregnancy
adjusted for the number of weeks of gestation at delivery; late to
prenatal care and other potential risk factors were not significant
confounders and were omitted from the final models. The results
were similar to those of the bivariate analysis (Table 4). The odds
ratios comparing the SAT group to the controls for assisted
ventilation, low birth weight, and preterm delivery were not
significantly elevated. However, the odds ratios for both the SA and
S groups compared to the controls were elevated. The results for
NICU admission showed the same pattern as in the unadjusted
analysis: the odds ratios for all three substance -abusing groups
compared to the controls were significantly elevated.

DISCUSSION

This study presents information on substance abuse treatment and
screening in a population that is not usually described in the
literature: pregnant women in a managed care organization
treated outside the research setting. We have found that providing such
treatment has a beneficial effect on newborns in terms of assisted
ventilation, low birth weight, and premature delivery. We feel that
NICU admission was not impacted because it is not always a sensitive
measure of neonatal morbidity. We and others have documented that
many NICU admissions are for highly discretionary reasons, such as
‘‘admitted for observation’’ or ‘‘rule out sepsis,’’ that are subject to
considerable practice variation.18,24–26 Given that different drugs
affect multiple organ systems in both mother and fetus,6,27 and
because women who use drugs of abuse may also have other

Table 3 Unadjusted Rates of Assisted Ventilation, Low Birth Weight, Preterm Delivery, and NICU Admission According to Study Group

Outcome Group unadjusted rate (%) ( significant p values )

Screened, assessed, and treated ( SAT) Screened and assessed ( SA ) Screened only ( S ) Controls (C )

Assisted ventilation 1.5 ( 0.010 vs SA ) 4.0 ( 0.001 vs C ) 3.1 ( 0.024 vs C ) 1.4

Birth weight <2500 g 4.7 ( 0.028 vs SA; 0.015 vs S ) 8.1 ( 0.001 vs C ) 8.8 ( 0.001 vs C ) 3.7

Gestational age <37 weeks 6.4 ( 0.037 vs S ) 8.9 ( 0.015 vs C ) 10.3 ( 0.002 vs C ) 5.7

NICU admission 13.6 ( 0.014 vs SA; 0.001 vs C ) 19.3 ( 0.001 vs C ) 15.3 ( 0.001 vs C ) 7.6

Table 4 Adjusted Odds Ratios for Assisted Ventilation, Low Birth Weight, Preterm Delivery, and NICU Admission According to Study Group

Outcome Group odds ratios* ( 95% CI; p value versus C )

Screened, assessed,
and treated ( SAT )

Screened and
assessed ( SA )

Screened
only ( S )

Controls (C )
( reference )

Assisted ventilation 1.2 ( 0.6–2.3; 0.56 ) 3.1 ( 1.7–5.7; 0.0003 ) 2.0 ( 0.9–4.3; 0.07 ) 1.0

Birth weight <2500 g 1.5 ( 1.0–2.1; 0.05 ) 2.4 ( 1.6–3.7; 0.0001 ) 2.5 ( 1.6–3.9; 0.0001 ) 1.0

Gestational age <37 weeks 1.3 ( 0.9–1.8; 0.11 ) 1.6 ( 1.1–2.4; 0.02 ) 1.7 ( 1.2–2.8; 0.006 ) 1.0

NICU admission 2.2 ( 1.7–2.8; 0.0001 ) 3.2 ( 2.5–4.5; 0.0001 ) 2.1 ( 1.5–3.1; 0.0001 ) 1.0

*Estimated from logistic regressions coefficients, controlled for maternal age, ethnicity, and amount of prenatal care.
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problems,27 it is not possible for us to postulate what specific
biological mechanisms account for the benefits we have observed and
described. However, we can speculate that the benefits of Early Start
are likely to stem from two factors. The first is that the program does,
in fact, decrease or remove the exposure ( i.e., drugs with harmful
effects ). The second is that the Early Start Program may also affect
patient health and the process of care through indirect means.
Improved outcomes may be partly the result of the social support it
provides pregnant women. Contact with the Early Start Specialist may
also lead to heightened alertness on the part of clinicians, leading to
earlier detection of problems prior to delivery. However, full
elucidation of these effects is outside the scope of this paper.

Our study has several important limitations. It is important to
note that we are reporting on an evaluation of a program that was
designed to help patients, not on a research project. There are
inherent limitations to evaluating nonrandomized community -
based interventions that are gradually implemented, such as case
ascertainment, self - selection, and severity of substance abuse (degree
of exposure). It is difficult to ensure 100% ascertainment of drug-
using patients, even if one employs urine toxicology screens,28,29 and
identifying alcohol abusers is particularly problematic.28,29 Do the
women who see an Early Start Specialist during their pregnancy have
less serious substance abuse problems than women who abuse
substances but who elect not to participate in Early Start? It is evident
that the success of any given intervention can be strongly affected by
the type and degree of substance abuse ( severity of illness ). Certain
intervention types may have an impact on substance-abusing
women with mild problems but not on those with severe ones.

Given the data sources available to us, we cannot completely
overcome the above limitations, but our methods suggest that we
have been able to minimize the impact. We used a combination of
strategies to identify substance -abusing women: a screening
questionnaire, which includes modified CAGE and TWEAK questions;
universal urine toxicology testing; and clinician referral. To address
the issue of self - selection and severity of illness, we examined the
three groups of substance -abusing women in terms of available risk
factors and variables indicative of severity of substance abuse. We
found that the SAT women had similar or higher rates on these
factors than the S group (Table 2), indicating that they did not have
less serious problems. Case management is an integral part of the
Early Start model. The Early Start Specialists see women with all
levels of severity of substance abuse. Women with very severe problems
are referred to more intensive substance abuse treatment programs in
the psychiatry department, but their case is still managed by the Early
Start Specialist, who continues to see the woman as often as possible.

Our results must also be considered from a national health policy
perspective. It is clear that, purely on ethical grounds, the medical
profession and our society must attempt different, nonpunitive
solutions to the problem of substance abuse. Programs such as Early
Start are important because they address this problem ‘‘in the
mainstream,’’ in a managed care organization. The four outcomes
we have reported on — use of assisted ventilation, low birth weight,

prematurity, and admission to the NICU — are associated with
increased mortality,30–33 morbidity,23,34–38 and costs.39–42 It is
important to study and demonstrate how an intervention integrated
with prenatal care can be associated with tangible short - term
improvements to a managed care organization. At the same time,
our study documents that, even with programs such as Early Start in
place, some women may not receive optimum treatment. For
example, one reason we have been able to identify is that the Early
Start Specialist may have trouble coordinating follow-up visits with
regularly scheduled prenatal visits. This suggests that community -
based substance abuse intervention programs need to analyze their
caseload from standpoints other than merely ensuring initial access
— a problem also affecting prenatal care that is beginning to get
more detailed attention.43

An important subgroup of the pregnant substance -abusing
population is women who deny substance use on their screening
questionnaire, have a positive universal toxicology screening test, but
are never seen by Early Start. These women are referred but are never
assessed or treated by an Early Start Specialist for a variety of reasons,
including patient refusal to take advantage of the program and access
problems (Early Start Specialist availability, triage of patients, limited
access to care due to lack of transportation, childcare, and so forth).
In preliminary analyses, the babies of these women had much higher
assisted ventilation rates (6.2%) than the babies of SAT women
(1.5%). This group merits special attention and in-depth study.

In conclusion, improved neonatal outcomes were found among
babies whose mothers received substance abuse treatment integrated
with prenatal care, as provided by the Early Start Program. In
particular, infants of substance -abusing women who were screened,
assessed, and treated during pregnancy did as well as control infants
on rates of assisted ventilation, low birth weight, and preterm
delivery. These infants had lower rates of the three outcomes than
infants of substance abusers who were screened and assessed but not
treated by Early Start as well as those who were screened only with no
Early Start Specialist contact.

Our study highlights the need to address the improvement of
perinatal outcomes in nonacademic settings. It also shows how an
alliance between clinicians and mental health professionals can be
implemented. The most important implication for clinical practice in
obstetrics is that close integration of substance abuse treatment with
regular prenatal care is a viable strategy.

Acknowledgements
The authors thank Amy Conway, MPH, the former Associate Early Start Coordinator

for Kaiser Permanente in Northern California, for technical assistance and input;

and the Early Start Specialists for data collection and their dedication to the

program.

References
1. Shiono PH. Prevalence of drug - exposed infants. Future Child 1996;

6(2):159–63.

Armstrong et al. Perinatal Substance Abuse

8 Journal of Perinatology 2003; 23:3 – 9



2. Chomitz VR, Cheung LW, Lieberman E. The role of lifestyle in preventing low

birth weight. Future Child 1995;5(1):121–38.

3. Dattel BJ. Substance abuse in pregnancy. Semin Perinatol 1990;14(2):179–

87.

4. Ostrea EM Jr, Welch RA. Detection of prenatal drug exposure in the pregnant

woman and her newborn infant. Clin Perinatol 1991;18(3):629–45.

5. Kaye K, Elkind L, Goldberg D, Tytun A. Birth outcomes for infants of drug

abusing mothers. NY State J Med 1989;89(5):256–61.

6. Bauer CR. Perinatal effects of prenatal drug exposure. Neonatal aspects. Clin

Perinatol 1999;26(1):87–106.

7. Paine LL, Garceau LM. Health behaviors during pregnancy: risks and

interventions. In: McCormick MC, Siegel JE, editors. Prenatal Care. Effective-

ness and Implementation. New York: Cambridge Univ. Press; 1999. p. 33–62.

8. Office of Disease Prevention and Health Promotion. Department of Health

and Human Services. Healthy People 2010: Vol. II. Objectives for Improving

Health (Part B ) 2001.

9. Greenhouse L. Program of drug - testing pregnant women draws a review by

the Supreme Court. New York: NY Times; 2000.

10. Greenhouse L. Should a fetus’ well - being override a mother’s rights? New

York: NY Times; 2000.

11. Nieves E. California gets set to shift on sentencing drug users. New York: NY

Times; 2000.

12. Chazotte C, Youchah J, Freda MC. Cocaine using during pregnancy and low

birth weight: the impact of prenatal care and drug treatment. Semin

Perinatol 1995;19(4):293–300.

13. Keith LG, MacGregor S, Friedell S, Rosner M, Chasnoff IJ, Sciarra JJ.

Substance abuse in pregnant women: recent experience at the Perinatal

Center for Chemical Dependence of Northwestern Memorial Hospital. Obstet

Gynecol 1989;73(5, Part 1):715–20.

14. Lanehart RE, Clark HB, Kratochvil D, Rollings JP, Fidora AF. Case manage-

ment of pregnant and parenting female crack and polydrug abusers. J Subst

Abuse 1994;6(4):441–8.

15. Green M, Silverman I, Suffet F, Taleporos E, Turkel WV. Outcomes of preg-

nancy for addicts receiving comprehensive care. Am J Drug Alcohol Abuse

1979;6(4):413–29.

16. Armstrong MA, Lieberman L, Carpenter DM, et al. Early start: an obstetric

clinic - based, perinatal substance abuse intervention program. Qual Manage

Health Care 2001;9(2):6–15.

17. Selby JV. Linking automated databases for research in managed care settings.

Ann Intern Med 1997;127(8, Part 2):719–24.

18. Escobar GJ. The neonatal ‘‘sepsis work -up’’: personal reflections on the

development of an evidence - based approach toward newborn infections in a

managed care organization. Pediatrics 1999;103(1, Supplement E):360–73.

19. Escobar GJ, Li DK, Armstrong MA, et al. Neonatal sepsis workups in babies

>=2000 grams at birth: a population - based study. Pediatrics 2000;106(2):

256–63.

20. Escobar GJ, Fischer A, Kremers R, Usatin MS, Macedo AM, Gardner MN. Rapid

retrieval of neonatal outcomes data: the Kaiser Permanente Neonatal

Minimum Data Set. Qual Manage Health Care 1997;5(4):19–33.

21. Escobar GJ, Joffe SJ, Gardner MN, Armstrong MA, Folck BF, Carpenter DM.

Rehospitalization in the first two weeks after discharge from the Neonatal

Intensive Care Unit. Pediatrics 1999;104(1):1–9.

22. Escobar GJ, Gardner MN, Chellino M, Fireman B, Verdi J, Yanover M.

Identification of neonatal deaths in a large managed care organization.

Paediatr Perinat Epidemiol 1997;11(1):93–104.

23. Cavalier S, Escobar GJ, Fernbach SA, Quesenberry CP Jr, Chellino M.

Postdischarge utilization of medical services by high - risk infants: experience

in a large managed care organization. Pediatrics 1996;97(5):693–9.

24. Zupancic JA, Richardson DK. Characterization of the triage process in neo-

natal intensive care. Pediatrics 1998;102(6):1432–6.

25. Richardson DK, Tarnow -Mordi WO, Escobar GJ. Neonatal risk scoring

systems. Can they predict mortality and morbidity? Clin Perinatol 1998;

25(3):591–611.

26. Richardson DK, Zupancic JAF, Escobar GJ, Ogino M, Pursley DM, Mugford M.

A critical review of cost - reduction in neonatal intensive care: I. The structure

of costs. J Perinatol 2001;21(2):107–15.

27. Bishai R, Koren G. Maternal and obstetric effects of prenatal drug exposure.

Clin Perinatol 1999;26(1):75–86, vii.

28. Colmorgen GH, Johnson C, Zazzarino MA, Durinzi K. Routine urine drug

screening at the first prenatal visit. Am J Obstet Gynecol 1992;166(2):588–

90.

29. Osterloh JD, Lee BL. Urine drug screening in mothers and newborns. Am J Dis

Child 1989;143(7):791–3.

30. McCormick MC. The contribution of low birth weight to infant mortality and

childhood morbidity. N Engl J Med 1985;312(2):82–90.

31. Hein H, Lofgren M. The changing pattern of neonatal mortality in a

regionalized system of perinatal care: a current update. Pediatrics 1999;

104(5, Part 1):1064–9.

32. Paneth NS. The problem of low birth weight. Future Child 1995;5(1):19–34.

33. Kramer MS, Demissie K, Yang H, Platt RW, Sauve R, Liston R. The

contribution of mild and moderate preterm birth to infant mortality. Fetal

and Infant Health Study Group of the Canadian Perinatal Surveillance

System. JAMA 2000;284(7):843–9.

34. McCormick MC, Shapiro S, Starfield BH. Rehospitalization in the first year of

life for high - risk survivors. Pediatrics 1980;66(6):991–9.

35. Hack M, DeMonterice D, Merkatz IR, Jones P, Fanaroff AA. Rehospitalization

of the very - low - birth -weight infant. A continuum of perinatal and

environmental morbidity. Am J Dis Child 1981;135(3):263–6.

36. Hack M, Caron B, Rivers A, Fanaroff AA. The very low birth weight infant: the

broader spectrum of morbidity during infancy and early childhood. J Dev

Behav Pediatr 1983;4(4):243–9.

37. Mutch L, Newdick M, Lodwick A, Chalmers I. Secular changes in rehos-

pitalization of very low birth weight infants. Pediatrics 1986;78(1):164–71.

38. Mutch L. Patterns of Hospitalization in the First Two Years of Life: The

Influence of Birth Weight and Changing Survival Rates. Report to the

Department of Health and Social Security, August 1987. National Perinatal

Epidemiology Unit; 1987.

39. Shankaran S, Cohen SN, Linver M, Zonia S. Medical care costs of high - risk

infants after neonatal intensive care: a controlled study. Pediatrics 1988;

81(3):372–8.

40. Pollack MM, Wilkinson JD, Glass NL. Long - stay pediatric intensive care

unit patients: outcome and resource utilization. Pediatrics 1987;80(6):855–

60.

41. Jijon CR, Jijon - Letort FX. Perinatal predictors of duration and cost of

hospitalization for premature infants. Clin Pediatr ( Philadelphia ) 1995;

34(2):79–85.

42. Bohin S, Draper ES, Field DJ. Impact of extremely immature infants on

neonatal services. Arch Dis Child Fetal Neonatal Ed 1996;74(2):F110–3.

43. McCormick MC. Prenatal care — necessary but not sufficient. Health Serv

Res 2001;36(2):399–403.

Journal of Perinatology 2003; 23:3 – 9 9

Perinatal Substance Abuse Armstrong et al.


